WEST Refine Search 



o 



o 



http://westbrs:800Z^iii/cgi-bin/PreSearch.pl 



Help Logout Interrupt 



Search Results • 



Terms 


Documents! 


LI same (homoserine resists) 


7 





















IF® MsQ^ lEemfea^ 
IM^sm WissM 






Database: 


IBM Technical Disclosure Bulletins 





Search: 



L2 



Refme Search 



Recall Text 



Clear 



Search History 



DATE: Wednesday, October 30, 2002 Printable Copy Create Case 

Set Name Query Hit Count Set Name 

side by side result set 

DB=USPIPGPBJPAB,EPAB,DWPI; PLUR=YES; OP=ADJ 

L2 LI same (homoserine resistS) 7 L2 

Li e.coHorcoh 64226 U 

END OF SEARCH HISTORY 



lofl 10/30/02 1:03 PM 



Record List Display 



http://westbrs:8002^in/gate.exe?f=^me=USPT,PGPB,JPAB,EPAB,DWPI&ESNAME=- 



TITLE: Prepn. of L-threonine by fermentation - involves culturing Escherichia sp. having L-homoserine resistance to produce 
L-threonine in culture sobi. 



Reference I Sequences | Attachments I cia 



Generate Collection Print 



Terms 


Documents 


LI same (homoserine resistS) 


7 



Display Format : 



Change Format 



Previous Page Next Page 



3 of 3 



10/30/02 1:03 PM 



RecorH.pippIay Form 



http://westbre:8002/bin/gate.e^^f=Ki...&p_doc_2=&p_doc_3=&p_doc_4=& 



Q] Generate Collection Print 



L2: Entry 1 of 7 File: PGPB Aug 1, 2002 

PGPUB-DOCUMENT-NUMBER: 20020102670 
PGPUB-FILING-TYPE: new 
DOCUMENT-IDENTIFIER: US 20020 1 02670 A 1 

TITLE: DNA coding for protein which confers on bacterium Escherichia coli resistance to L-homoserine, and method for 
producing L-amino acids 

PUBLICATION-DATE: August 1 , 2002 



INVENTOR-INFORMATION: 
NAME 

Livshits, Vitaly Arkadievich 
Zakataeva, Natalya Pavlovna 
Aleoshin, Vladimir Venyamiovich 
Balareova, Alia Valentinovna 
Tokhmakova, Irina Lvovna 

ASSIGNEE-INFORMATION: 
NAME 

AJINOMOTO CO., INC. 



CITY 
Tokyo 



CITY 

Moscow 

Moscow 

Moscow 

Moscow 

Moscow 



STATE 



STATE 



COUNTRY 

RU 

RU 

RU 

RU 

RU 



RULE-47 



COUNTRY 
JP 



TYPE CODE 
03 



TOTCTILEDrMy 37^06 1 
RELATED-US-APPL-DATA: 

Application 09/847392 is a continuation-of US application 09/396357, filed September 15, 1999, US Patent No. 6303348 



FOREIGN-APPL-PRIORITY-DATA: 
COUNTRY APPL-NO 
RU 98118425 



DOC-ID 

1998RU-98 118425 



APPL-DATE 
October 13, 1998 



INT-CL: [07] CH P 13/06, C07 H 21/04, £12 N 9/10, £12 P 21/02, C12 N 1/21 

US-CL-PUBLISHED: 435/116; 435/193, 435/252.3, 435/69.1, 536/23.2 
US-CL-CURRENT: 435/116 : 435/193, 435/2523, 435/69. L 536/23.2 
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ABSTRACT: 

A bacterium which has an ability to produce an amino acid and in which a novel gene (rhtB) coding for a protein having an 
activity of making a bacterium having the protein L-homoserine-resistant is enhanced, is cultivated in a culture medium to 
produce and accumulate the amino acid in the medium, and the amino acid is recovered from the medium. 
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INVENTOR-INFORMATION: 
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CLAIMS: 

What is claimed is: 



1 . A DNA coding for a protein as defmed in the following (A) or (B): (A) a protein which comprises an amino acid sequence 
shown in SEQ ID NO: 2 in Sequence Listing; or (B) a protein which comprises an amino acid sequence including deletion, 
substitution, insertion or addition of one or several amino acids in the amino acid sequence shown in SEQ ID NO: 2 in Sequence 
Listing, and which has an activity of making a bacterium having the protein L-homoserine-resistant. 



2. The DNA according to claim 1, which is a DNA as defmed in the following (a) or (b): (a) a DNA which con^rises a 
nucleotide sequence of the nucleotide numbers of 557 to 1 171 of a nucleotide sequence shown in SEQ ID NO: 1 in Sequence 
Listing; or (b) a DNA which hybridizes with the nucleotide sequence of the nucleotide numbers of 557 to 1171 of the nucleotide 
sequence shown in SEQ ID NO: 1 in Sequence Listing under stringent conditions, and which codes for the protein having the 
activity of making the bacterium having the protein L-homoserine-resistant. 

3. A bacterium belonging to the genus Escherichia, wherein L-homoserine resistance of said bacterium is enhanced by 
amplifying a copy number of the DNA as defmed in claim 1 in a cell of said bacterium. 

4. The bacterium according to claim 3, wherein the DNA as defined in claim 1 is carried on a multicopy vector in the cell of said 
bacterium. 



5. The bacterium according to claim 3, wherein the DNA as defined in claim 1 is carried on a transposon in the cell of said 
bacteriimi. 



6. A method for producing an amino acid, comprising the steps of: cultivating the bacterium as defined in any one of claims 3 to 
5, which has an ability to produce the amino acid, in a culture medium, to produce and accumulate the amino acid in the medium, 
and recovering the amino acid from the medium. 

7. The method according to the claim 6, wherein said amino acid is at least one selected from the group consisting of 
L-homoserine, L-alanine, L-isoleucine, L-valine and L-threonine. 
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ABSTRACT: 

A bacterium which has an ability to produce an amino acid and in which a novel gene (rhtB) coding for a protein having an 
activity of making a bacterium having the protein L-homoserine-resistant is enhanced, is cultivated in a culture medium to 
produce and accumulate the amino acid in the medium, and the amino acid is recovered from the medium. 
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CLAIMS: 

What is claimed is: 

1. A DNA coding for a protein as defined in the following (A) or (B): (A) a protein which comprises an amino acid sequence 
shown in SEQ ID NO: 2 in Sequence Listing; or (B) a protein which conprises an amino acid sequence including deletion, 
substitution, insertion or addition of one or several amino acids in the amino acid sequence shown in SEQ ID N0:2 in Sequence 
Listing, and which has an activity of making a bacterium having the protein L-homoserine-resistant. 

2. The DNA according to claim 1, which is a DNA as defmed in the following (a) or (b): (a) a DNA which comprises a 
nucleotide sequence of the nucleotide numbers of 557 to 1 171 of a nucleotide sequence shown in SEQ ID NO: 1 in Sequence 
Listing; or (b) a DNA which hybridizes with the nucleotide sequence of the nucleotide numbers of 557 to 1 171 of the nucleotide 
sequence shown in SEQ ID NO: 1 in Sequence Listing under stringent conditions, and which codes for the protein having the 
activity of making the bacterium having the protein L-homoserine-resistant. 

3. A bacterium belonging to the genus Escherichia, wherein L-homoserine resistance of said bacterium is enhanced by 
amplifying a copy number of the DNA as defined in claim 1 in a cell of said bacterium. 

4. The bacterium according to claim 3, wherein the DNA as defined in claim 1 is carried on a multicopy vector in the cell of said 
bacterium. 

5. The bacterium according to claim 3, wherein the DNA as defined in claim 1 is carried on a transposon in the cell of said 
bacterium. 

6. A method for producing an ^imio acid, comprising the steps of: cultivating the bacterium as defined in any one of claims 3 to 
5, which has an ability to produce^e amino acid, in a culture medium, to produce and accumulate the amino acid in the medium, 
and recovering the amino acid fronrthe medium. 



7. The method according to the claim 6^wherein said amino acid is at least one selected from the group consisting of 
L-homoserine. L-alanine. L-isoleucine. L-Wline and L-threonine. 
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ABSTRACT: 

An amino acid such as threonine, homoserine, isoleucine, lysine, valine and tryptophan is produced using a bacterium belonging 
to the genus Escherichia which has been constructed from a sucorse non-assimilative strain belonging to the genus Escherichia 
and which harbors sucrose non-PTS or PTS genes and has an ability to produce the amino acid. 
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family Enterobacteriaceae enhanced to produce the desired product. The 
process consists of the following steps are carried out: fermn. of the 
microorganisms of the family Enterobacteriaceae producing the desired 
L-amino acid, in which microorganisms at least the pckA gene and/or the 
open reading frames yjfA and ytfP are individually or jointly attenuated 
and enrichment of the L-amino acid in the medium or in the bacterial 
cells, and isolation of the L-amino acid. Thus, Escherichia coll 
strain K12 MG442 .DELTA.pckA, contg. an inactivated pckA gene, produced 
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The invention provides a process for the fermentative prepn. of 
L-threonine using Enterobacteriaceae which in particular already produce 
L-threonine and in which the nucleotide sequence (s) which code(s) for the 
mqo gene are enhanced, in particular over -expressed. Thus, the mqo gene 
of Escherichia cell was overexpressed in E. 

coli. The transformant produced 2 -fold more threonine than did 
the parent bacteria. 
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AB The invention concerns a procedure for the fermentative prodn. of L-amino 
acids, in particular L- threonine, in which the poxB gene of an L-amino 
acid-producing microorganism of the family Enterobactericeae is 
inactivated and the resulting mutant is cultured to produced the L-amino 
acid. The mutant may addnl . overexpress another gene which enhances 
L-amino acid biosynthesis. Thus, a deletion mutation was' introduced into 
the poxB gene of L-threonine-producing E. coli MG442. 

This mutant was further transformed with expression plasmids for the gdhA 
or rhtC genes. L-Threonine prodn. with the rhtC gene -expressing, 
. DELTA. poxB strain was increased approx. 2.6-fold relative to the parent 
strain . 
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AB Threonine production in Escherichia coli threonine producer 
strains is enhanced by overexpress ion of the E. coli 
rhtB and rhtC genes or by heterologous overexpress ion of the gene 
encoding the Corynebacterium glutamicum threonine excretion carrier, 



thrE. 



Both E. coli genes give rise to a threonine-resistant 

phenotype when overexpressed, and they decrease the accumulation of 

radioactive metabolites derived from {14C) L-threonine. The evidence 

presented supports the conclusion that both RhtB and RhtC 

catalyze efflux of L-threonine and other structurally related neutral 

amino acids, but that the specificities of these two carriers differ 

substantially. 
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A bacterium which^fcas an ability to produce an ami^^acid and in which a 
novel gene (rhtB)^Rding for a protein having an a^^vity of 

making a bacterium having the protein L-homoserine-resistant is enhanced, 
is cultivated in a culture medium to produce and accumulate the amino 



acid 



in the medium, and the amino acid is recovered from the medium. 
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AB A bacterium belonging to the genus Escherichia is provided having an 

ability to produce an L-amino acid, wherein the ability to produce the 
L-amino acid is increased by increasing an expression amt . of an L-amino 
acid excretion protein. Thus, genes yahN, yfiK, yeaS, and yggA are 
isolated by PCR amplification and shown to have homol . with lysine 
transporter LysE of Corynebacterium glutamicum and RhtB protein. 
When these genes are amplified in E. coll, the 

transformed organism shows increased levels of L-amino acid prodn. 
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AB The invention provides recombinant Escherichia coli strains with 

enhanced L-threonine and L-homoserine resistance activity and use of 

these 

recombinant E. coli to increased prodn. of amino 

acids, including L-threonine, L-homoserine, L-valine and L-leucine. 
invention also relates that the recombinant E. coli 
are produced by genetic transformation of genes rhtC and rhtB, 
encoding proteins resulting in enhanced L-threonine and L-homoserine 
resistance activity, resp. The invention further provides the: (1) DNA 
(gene rhtC) encoding the protein resulting in enhanced L-threonine; (2) 
DNA sequence of gene rhtC; (3) a primer and probe specific for the rhtC 
gene and (4) protein sequence of the proteins encoded by genes rhtC and 
rhtB. The invention also included the DNA sequence for gene 
rhtB. In the example section, the invention included: (1) cloning 
and identification of E. coli genes rhtC and 
rhtB; (2) methods used in prodn. of the recombinant E. 
coli strains and (3) effects of gene rhtC and rhtB 
proteins on homoserine and threonine prodn. in recombinant E. 
coli. The invention also reported on the homol . between the 
E. coli gene rhtC and rhtB proteins with 
lysine transporter LysE of Corynebacterium glutamicum. 
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Amino acid- fermenting strains of Escherichia coli cararying an 
allele of the rhtB gene that makes them resistant to 

L-homoserine are described. The gene was identified and cloned using a 
mini-Mu phagemid with clones selected for by conferring homoserine 
resistance. Two genes conferring resistance were identified. One was 

prior art rhtA gene and the other was the novel rhtB 

gene. The gene also confers resistance to a no. of other toxic amino 
analogs including . alpha . -amino- .beta . -hydroxyvaleric acid. 
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A novel gene of Escherichia coli, rhtB, has been 
characterized. Amplification of this gene provides resistance to 
homoserine and homoserine lactone. Another E. coli 
gene, rhtC, provides resistance to threonine. The homologues of 
RhtB are widely distributed among various eubacteria and archaea, 
from one to 12 copies of family members that differ in their primary 
structure were found in the genomes. Most of them are genes that encode 
hypothetical transmembrane proteins. Experimental data that indicate 
participation of the rhtB product in the excretion of homoserine 
have been obtained. 
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proteins belong to a new, widespread class of functionally important 
transporters that allow excretion of metabolites from different 
prokaryotes and archaea. 

REFERENCE COUNT: 18 THERE ARE 18 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 



L3 ANSWER 11 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 



11 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
1997:419723 BIOSIS 
PREV199799718926 

Characterization of a pleiotropic mutation that confers 
upon Escherichia coli cells resistance to high 
concentrations of homoserine and threonine. 
Zakataeva, N. P.; Aleoshin, V, A.; Livshits, V. A. 
State Inst. Genetics Selection of Industrial 
Microorganisms^ Moscow Russia 

FASEB Journal, (1997) Vol. 11, No. S, pp. A935. 

Meeting Info. : 17th International Congress of Biochemistry 

and Molecular Biology in conjunction with the Annual 

Meeting of the American Society for Biochemistry and 

Molecular Biology San Francisco, California, USA August 

24-29, 1997 

ISSN: 0892-6638. 

Conference; Abstract 

English 



=> d 15 ibib ab 1-8 



L5 ANSWER 1 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



8 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2001:568125 BIOSIS 
PREV200100568125 

DNA coding for protein which confers on bacterium 
escherichia coli resistance to L-homoserine and 
method for producing L-amino acids. 

Livshits, Vltaly Arkadievich (1) ; Zakataeva, Natalya 
Pavlovna; Aleoshin, Vladimir Venyamiovich; Balareova, Alia 
Valentinovna; Tokhmakova, Irina Lvovna 
(1) Moscow Russia 

ASSIGNEE: Aj inomoto Co., Inc., Tokyo, Japan 
US 6303348 October 16, 2001 

Official Gazette of the United States Patent and Trademark 
Office Patents, (Oct. 16, 2001) Vol. 1251, No. 3, pp. No 
Pagination, e-file. 
ISSN: 0098-1133. 
Patent 
English 

A bacterium which has an ability to produce an amino acid and in which a 
novel gene (rhtB) coding for a protein having an activity of making a 
bacterium having the protein L-homoserine-resistant is 

enhanced, is cultivated in a culture medium to produce and accumulate the 
amino acid in the medium, and the amino acid is recovered from the 
medium. 
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AB The invention pro^^fces recombinant Escherichia col:^^rains with 
enhanced L-threonflir and L-homoserine resistance 

activity and use of these recombinant E. coli to 

increased prodn. of amino acids, including L- threonine, L-homoserine, 
L-valine and L-leucine. The invention also relates that the recombinant 
E. coli are produced by genetic transformation of genes 

rhtC and rhtB, encoding proteins resulting in enhanced L- threonine and L- 
homoserine resistance activity, resp. The invention 

further provides the: (1) DNA (gene rhtC) encoding the protein resulting 
in enhanced L- threonine; (2) DNA sequence of gene rhtC; (3) a primer and 
probe specific for the rhtC gene and (4) protein sequence of the proteins 
encoded by genes rhtC and rhtB. The invention also included the DNA 
sequence for gene rhtB. In the example section, the invention included: 
(1) cloning and identification of E. coli genes rhtC 
and rhtB; (2) methods used in prodn. of the recombinant E. 
coli strains and (3) effects of gene rhtC and rhtB proteins on 
homoserine and threonine prodn. in recombinant E. coli 

The invention also reported on the homol . between the E. 
coli gene rhtC and rhtB proteins with lysine transporter LysE of 
Corynebacterium glutamicum. 
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The rhtB gene conferring resistance to L-homoserine 

bacteria and its use in developing strains for 
fermentation of amino acids 
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AB Amino acid- fermenting strains of Escherichia coli carrying an 

allele of the rhtB gene that makes them resistant to L-homoserine are 
described. The gene was identified and cloned using a mini-Mu phagemid 
with clones selected for by conferring homoserine 

resistance. Two genes conferring resistance were identified. One 



was the prior art rhtA gene and the other was the 

gene also conf er^^sistance to a no. of other to^M amino acid analogs 
including . alpha ^Rnino- .beta . -hydroxyvaleric acid. 
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AB The plasmid pSVthrBC expresses the Escherichia coli thrB 

(homoserine kinase) and thrC (threonine synthase) genes in mouse cells 

and 

enables them to synthesize threonine from homoserine. After transfection 
with pSVthrBC and culture in medium contg. homoserine, only cells that 
have incorporated pSVthrBC survive . Homoserine at concns . greater than 1 
mM is toxic to mammalian cells. Mouse cells selected from medium contg. 

5 

mM homoserine had incorporated 20-100 copies of the plasmid per cell and 
homoserine kinase activities of 0.001-0.012 nmol/min per mg of protein 

per 

copy. Cells selected from medium contg. 10 mM homoserine had 
incorporated 

one or two copies of the plasmid per cell and had homoserine kinase 
activities of 0.06-0.39 nmol/min per mg of protein per copy. By using 
high concns. of homoserine, it is possible to use pSVthrBC to select and 
isolate cell lines that have one or two copies of the plasmid 
incorporated 

into an active region of chromatin. CHO and HeLa cells have also been 
successfully transfected with pSVthrBC. COS-7 cells are naturally 
resistant to homoserine as they are able to metabolize homoserine. 

L5 ANSWER 5 OF 8 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 1991:534064 CAPLUS 

DOCUMENT NUMBER: 115:134064 

TITLE: Breeding of the host strains for engineered threonine 
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AB Escherichia coli A56 was used as a parent strain to select 
strains for threonine prodn. Strains resistant to both 
.alpha. -amino- .beta. -hydroxyvaleric acid (AHV) and S- (2 -aminoethyl) -L- 
cysteine (AEC) were selected by spontaneous mutation of E. 
coli A 56. E. coli AA 4, accumulated 3-5 mg 

threonine/mL. In order to reduce threonine degrdn. during fermn., 
E. coli AA4 was treated with Et methanesulf onate (EMS) . 

The mutants which could not grow in medium contg. L- threonine as sole N 

source were selected. E. coli AA 6 (AHVr, AECr, 

THr-N-) was obtained. A homoserine -resistant strain, 

E. coli AA7 (AHVr, AECr, Thr-N-, Homr) also was obtained 

by using EMS. It accumulated 6-7 mg threonine/mL. When recombinant 

plasmid pTH2 carrying the threonine operon (AHVr) was transformed into 

E. coli AA7, the engineered strain E. 



coli AA7 (pTH2) was 
E. coli AA7 {pTH2]|^ni 
and 31.2 mg/mL in ^R. 



obtained. The yield of threoni 
creased to 22-25 mg/mL in fla 
.5-L fermentor. 



ij^ 
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AB 



JP 01039996 A2 19890210 JP 1987-196982 19870806 

L-Threonine (I) is manufd. from a culture of L-homoserine (II) -resistant 

Escherichia sp. Il-resistant E. coli EH-92, isolated 

from N-methyl-N' -nitro-N-nitrosoguanidine-treated E. 

coli (ATCC 21248), was shake -cultured in a liq. medium (pH 6.8) 

contg. glucose, DL-methionine, L-valine, and salts at 30. degree, for 72 h 

to give 13.8 wt . % (based on utilized glucose) I, vs. 9.7 wt . % for a 

control parent strain. 
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L THREONINE PRODUCTION BY L ASPARTATE AND L 
HOMOSERINE-RESISTANT MUTANT OF 
ESCHERICHIA- COLI. 

FURUKAWA S; OZAKI A; NAKANISHI T 

TECHNICAL RES. LAB,, HOFU PLANT, KYOWA HAKKO KOGYO CO., 
LTD., 1-1, KYOWA-MACHI, HOFU-SHI, YAMAGUCHI, 747 JAPAN. 
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fjTL^i^. English 

Growth and L-threonine producitvity of L-threonine producer Escherichia 
coli H-4290 were inhibited by precursor amino acids, L-homoserine 
and L-aspartate. L-Threonine hyper-producers were isolated among the 
mutants resistant to L-homoserine and L-aspartate. Mutants H-4351 (Homr) 
and H-4578 (Homr, Aspr) accumulated 22.2 g/1 and 24.3 g/1 of L-threonine 
in test tube cultures, while the parental strain H-4290 accumulated 18.2 
g/1. The enzyme level of aspartokinase I (first enzyme of the threonine 
operon) was enhanced 2.3 times (H-4351) and 3 times {H-4578) than of 
H-4290. Mutant H-4578 accumulated 76 g/1 of L-threonine in a 2-1 jar 
fermentor after 75 h cultivation. 
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AB The effect of the^Rtation of threonine and homoserine 

resistance (thrr) on the activity of the enzymes catalysing the 
biosynthesis of glutamic acid, glutamate synthease (EC 1.4.1.13) and 
glutamate dehydrogenase (EC 1.4.1.4), and on the productivity of a 
threonine-producing E. coli strain obtained by gene 

engineering was being studied. The resistance to threonine was found to 
correlate well with the increasing activities of the abovementioned 
enzymes and with a higher productivity of the E. coli 
strain. 



